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(54) PERMANENT-MAGNET BRUSHLESS MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make a permanent-magnet 
brushless motor usable at a high conversion efficiency with 
strong torque to a large number of revolutions by imparting a 
relative rotational force to a second field magnet from the 
moving-side shaft of a governor when the governor is moved 
along the guide of a fixed member fixed to the rotating shaft of 
a rotor by a centrifugal force as the number of revolutions of 
the rotor increases. 

SOLUTION: Since magnetic fluxes generated form both first 
and second field magnets 31 and 32 are efficiently introduced 
to the magnetic poles 1 1 of a stator and interlinked with field ' 
windings 12, the magnetic fluxes leaking to the surrounding 
structure of a brushless motor are suppressed smaller and the 
occurrence of such a loss as the eddy current loss, etc., in the 
surrounding structure can be avoided. In addition, the phase of 

the resultant magnetic pole of the first and second magnets 31 and 32 against the magnetic 
pole of the magnet 31 changes as a rotor 2 rotates. For a brushless DC motor, the maximum 
torque can be obtained by making the center of the conducting period of a winding for 
generating field magnetic field coincident with the N-S switching point of the field magnetic 
poles, theoretically. 
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^tt^tCfciLT. 3f l©IWBffi85 3 KC*fLT*B*fW 
CHIST* (0 3 (B) ) . 

[0 0 3 0] C©JStelBle|ft!lS$-B:5^eiU 
T. 04 (A) (B) (C^-Ti^tC. ±IS4 2js:©pJI!i#J 
©W3 4 2|B|±^rfAgP#3 4 3TgEK*SftT-5-©$W£ 

4 3©®#tC<kD@te^ 2©@te&;&t<6^l$lCW:0 4 
(A) tC^-Ti -5 \Zt3 J^~i~ 3 4 © PllftWti 3 4 2 «!H« 

©^/< H 3 3 2|*ilI*3ViTls]teW2 1 KS&ifi^&fBC 
d©t*ttJS2©«ifffl«S3 2iJBl©«iSl« 
E85 3 1 ©FIB«At^. 
[0 0 3 1] JS<4@IC«!)f ^-Br-S^gfiLT, 0 

5 (A) (B) IC^-Ti^tC. Sltl2WSIffiS5 
3 1, 3 2©»filUfc*HCRttSft8WIU»"5J;'3fc 
«{k3nTV»a*^«53 1 3. 3 2 3if5^i^f 

mit&i2 <Dftmmm& 31,32 ©i^stt©^ 

SAt^Tir»*^K:tt, J8iBK:»tt6nfc*^«E3 l 
3. 3 2 3ttft«tt©Btttf»*tiajUT^.&©T«giL£ 



(6) 



10-32756 



MtClelte-r-5<i:*f^IbT^-5^fiS53 1 3. 3 2 3 CD 

53 1 3. 3 2 3©»gi2jlC«fcoTJK<fc«fcIiSft*. 

[0 0 3 2] jB2 0JHft&ffi5 3 2£J??1 

<Dftffi.mffi&3 UC#LBfj£*EHEtt2 lShOTffiJ} 

•sot-, «*&««-r*a*»-3ftflifc«5Scy7->p^ 

[0 0 3 3] Sit, ±fE©ilOIUteTzlT8(CS^3 2 
2Sffitn»50Tfi»3 2 2j5>S#A*±3 4 ICM-Sftb 
(L) ©firJ-{k*fll**Ilt*«T**tt>b 

s-rnftf^^e^^ ct-5 tctr> v^r ^«*a 9 $.^>^«=f 
A»*f3 4 3©, «*«£*tiaLi:»36r*c:tTr, &3 

<^te. *H^lUTM:tt6nfc*A»5 3 1 3, 3 2 3 CD® 
[0 0 3 4] 



5 0fc*l»T. JBl*i^JB2 0ffaffl«53 1. 32 

hVTBiL&m (**) SHWNd-Fe-B^O^^T^ 
g#te'J>^&5 (HS-3 0CR, ^g7 4mm 1 Sufi 
S2 3mm©%>©) SffiHiitfeKiT^f 7/6* 
0. 5mmtLftftfrT. [H]f£ffclg;!ra{;:#5±E«Bff-f 

[0 0 3 5] £ 1 tJR 2 © JMHW WBHLt 

mm t. i^^tc bxffffiibfc^cDaesc^^ -> u^n.m 

«©EK@Bc-K;i/^»tt*BI6t:. 

[0 0 3 6] 
[*1] 





(«) 


mmrn 

(&) 


(B) 


«*w (%) 




2 0 


0-2 8 


6 


34 




1 5 


0-2 8 


1 


34 


v\ 


1 0 


0-2 8 


-4 


34 




5. 6 


0-28 


-8. 5 


34 




5. 5 


0-0 


5. 5 


0 



[0 0 3 7] 06. B7i5cktf«l IZ-O^xmm&H © 

#fli< 1 0 0 0 r pm*jS©W»C«filHlte^JtA»*2 0 
&TQ$>Z>t.t.*>\Z* 1 0 0 0 r vm\Zk±.\Z.mi&&.iP&< 
ttoTSBWm^ 2 8S CDt^CDjiS[5]feB#it 
A# 6 5 i£^5£tT$>-5„ -T^-fe, Ulte^C 

#1 0 00 rpm*iS©il:lt ffil £ft2©JHBjItt 
5 3 1, 3 2 ©«ff ©4frfima«fc < IQS1£©ttff JPtt 

T. EHEffedU 0 0 0 r pm£C±lCfcofc£#l;:SS2© 
2tt^L"^»»c:«tS^fA±3 4CD#ifTlElte 
^ 2 ©HtefrfafcJB 1 © JMBffl&E 3 
UlteLT, ftl £JB2©jHftg&53 1. 32©£fiJtL 
AcfiBff ©felSteSfS 2 ©JM&BttE 3 2 ©Bff©ffiffi©¥ 

©tSO— »#3*«3|Ea«iWStt3 4X (10 0%-* 6 
6%) tt3^*£Jt^Tfil£l»[aeR«*TK 



[0038] mmmu x a, n;^nTfe@io 

fc. swfi#K. a. a, n*jt*w*t. ism 

feNpit^w^^iifccDSi'iliijeviiiiteft^-ciisvi h;u 

[0 0 3 9] H6. H7A»6W6*»&J:'5K. #fgBJ© 

T. £teh;l^ <7Nm) ^»*i«SSft**<ftT31i-*Ct 
fc<. £Sft#Etegc (nmax ) * 2 . 8{glc:S T^l^-k 

[0 0 4 0] ±IEffl8ES-rn^ (0 :«) ©*££«. ± 

ta^afflfise 3i.32 <oftmmz.ttfon&<DW&K* 

— >S#JfcUifc»£, *OnffO#«fffl!)it><£jAS 
(x:ft) tt5i, x/2^0^0. 8xit5et 
cnii. (x/2 :g) *$STte[!ii£&© 

ifjbnic# -5 us -rnmrnz «t «-««-&&#*©***)>* 

#3 0X«±**«T*JiV»it'bk:, (0. 8x: 



(7) 



ftffl¥- 1 0-3 2 7 5 6 



[0 0 4 1] jftfc (a : §t) it, 0<a^x/2 <hf-5 
[0 0 4 2] iESOeWrtt, -#:£#j5B3fCfi£ 3 4 % 

a £ mm t . *^hj t ± n 

3fitt©M'>^£ 3 0 XJJLktf* z. iJWffcTgftT* 

-5. «fc D$?l;l<<te-?-©i]S^£4 0%^±. 

[0 0 4 3] Sfc. ±IH#fglE©<i&Tte, JBl. *2 

>s»js)cufc»^*c«ufc38*. ps#&tra u#»*©« 
i *3 «fc skis 2 ©nt&ffl &5*w<c * tts/t $ - > l 

fttft*itfel:i^olifn»ffi:j:oTJ:0*t 

[0 0 4 4] ±E*fSW©IB«T?tt. l^ttfcBHa 

© -5 © 1 -O £*S*HHlte£ ii-^> d £ T-a55C^7 -> 1/7 
tt«oi3atti*M3>s«fc^ 3 T?RJb©#S2(JB 
H5£,EI/>T 1 ^£fcfi2:3W±©#«EflIBB5£lI<&tt 

[0 0 4 5] *S^TttJMWlttE©»tt, 

E«?"S#te*fcJ:?)±EBte : 3 t 2fcft*Tt>J:lr>. £ 
«, #«tt#;t-S) fcEHLfcfcWTiElHie^ 2 
[0 0 4 6] 

7 -> l'X*fttKttfifr>lel£ft©l$H:i&|E© fc© £ |W1 U« 

T 3 fgifi l^H&j&i TifiS l» h T-^j&$«S& < & 
fflT#^=b©i^ofc©T\ 09*.fcfa»*©ffii!iJH«Bi 

tit bTrt«MHfc:ft*Ttt*Sfffll£t>©£&oJfc. 
[BB3©fff¥&K9i] 



[@ i ] *%^©fiS5it^7 -> U7«nts©ttiiffitt« 
(a) *s.ktfa«m:i*»B (b) ftjSLTn*. 

[0 2] *»?BOBSa^55'UX«»tllK:*HTffa 

fflffiS5©affi©ife^sritt^-r-5iiT*o, mM-fntim 
^«I8 (a) *«kiflffls? , nttis (b) **utv»«. 

[0 3] *5EW©«i5SC^ , 5>'U7*»tBKl*lr>T. IB 

««lftw-rihB<*«HT*»J, (A) ttft|El£©&. 
(B) te!*H(E©l$-C»*. 

[0 4] ^BJOaeS^^vUXttfttUiCiiViT, £1 

i ttB2©*«ffl«5©^j«ufca«©teffi*jiiiofl. 

j6SffleS5©Jiffiic*f l T@teT©tHiteic# t/^t£ -a-s 

tft#©ffi©0£]10!l£3H"¥ffi@"C&?K (A) teffiUlfe 
©1$, (B) «i«lHE©NrT&-5. 
[0 5] *%BJ©a5iC^7->l/7.tt«)tSllC*3tiT, m 

i tie 2 ©^Massw^bfeas©^^ i ©# 
tsi«©$e(cffi©iii6^j*^-r¥B0T*o. (a) it 

i£lH]te©B#. (B) tt«IIIte©ll*T**. 
[0 6] *«M*«ktffi£*©«5S^5i'l^X*i!i»© 

[0 7] *%BjfeJ:^5|5©asa:^7vl^X«KitS© 

[0 8] h5>*3y->3>f*©P3**H©ua«ttH 

[0 9] ^*©y7->l/7.DC«»)«l©4t'tt0T-*-5o 
[«F#©«W] 
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